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Price of failure is high, tens to hundreds of millions of dollars 


An Approach to the Challenges 
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development and on-orbit. 

Provides Middleware, OS and HW 
platform-independence. 
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Key Concept #3 

Standardized API for Software and 
Hardware Components 
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Packaging the first 3 Concepts 

The 

Core Flight Software Executive (cFE) 
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Minimizes software impacts from flight 
hardware, RTOS^, and application 
changes 










3 

O 

£ 

Q 


I 

n 

■c 

’*5 

o 

oc 


O) 

c 

o 

o 

Q> 

a. 




;■/ 


■o 

T 5 

< 


'•J 


i 

<u 


0 

C 

o 

‘■4— > 

o 

c 

D 

4 — 

0 

> 

o 

E 

0 

0 

C 

0 

0 

X 3 

0 

t 

O 

Q_ 

Q. 

S' S 

E 


CL 

< 


T 3 
C 
(0 LU 
_ LL 
D) Q 

3 


0 


0 

0 

O 

+■* 

mwmm 

0 


0 


2 1 

| g § 

o| w 

g- C E 

E 3 0 

O *“ w 

o t; > 


:> * 

> X 

<*> o 


0 

0 


S? 

0 <- 

V. 5 

1 -Q 

0 0 

0 is 

ar 0 

!l 

^ o 

O 0 


>* 

w 

re 

tn 


CD 


4— 

C 


o 

0 

0 

O) 

•1 i 

3 Q- 

'5 

_Q 

J2 

■ 

0 

i_ 

i_ 

o 

0 

a 

E 

0 0 
> w 

= c 
0 0 

CD 

o „ 

o > 

_c 

o * . 

■= 0 

'■4— < 

{£ £ 
o a 

E ~ 

o 

o 

jQ 

0 3 
>> o 

0 

■a ? 

TJ c 

-t— > 

g s 

d) o 


0 0 

o 

-C 

0 ? 

0 C 



0 
0 

c 
0 
o 

0 _ 
0 0 
0 > 
0 0 

D) 

o 0 

3 £ 


i * 

C 

0 

E 

CL 

O 


c c 

0 0 

E c 


0 0 
A 0 


0 

O 


</) 

+-» 
■ MM* 

•+- 

c 

0 

CO 


c 

0 

0 E 

® CL 

O) _o 

E 0 
0 > 
■C 0 

O 0 


0 
CD 
0 <2 
c *2 

i = 

o O) 

c O 

& o 

CD r 


0 
4— < 

0 


o — 


C 

o 

o 


o 

0 


0 

CD 

0 

•*—> 

c 

0 

> 

0 

0 

c 0 

® p 

S S' 


3 

O 

"O 

c 

CD 


■o 

0 

.C 

o 

1 § 
W CO 

0 C 
_Q C 

o S 
(/) 

® | 

8. g> 

ii 

o 3 

> 0 
CO £ 

0 o 

1 i 5 

o 

F ° 
o>-§ 


0 o 

CL _C 

1 * 
0 0 

§| 
Q. c 

— 2 
-C ^ 
H 0 


X 

Q) 

M- 

D) 


(/) 

0 


co 


LO 

o 

o 

<N 


*7 

C\ 


a. 

0 

OO 

S 

§ 

+ 

§ 

8 



CO 


IT) 

=tfc 

Q. 

O 

O 

c 

o 

o 

> 

CD 

* 

CO 

LL 

O 



0 





c 

0 0 
0 O 

-Q -£ 
m ^ 

g 3 
0 


(/) 


0 ° 

c ^ 

c .2 re 

0 O _Q 

c g - 

O »E 0 

c § 

5 00 

o c 

0 g O 

5 I 2 

fB | to 
w f 9 -Q 
3 u ro 

0 

O' ■ 


■D 

0 

■*-> 

. C 
0 0 
0 “ 
o 


0 

0 


o 

-*— > 

_c 

■0 

0 
-t— ' 

o 


0 

0 


E 

3 

o 

o 

Q 


E 

o 


■2 -o S 

0 ^ 

13 
■ ■■■ 

r 

C 0 

0 o 
o -o 

Q. 0 

E to 

o 0 

O H 


0 
0 
O 

■° E 

</) 0 


E 

0 


0 

-i—' 

C 

0 

c 

o 

Q. 

E 

o 

o 


0 

0 


o 

s.° 

0 


o 

'o 
0 
CL 
0 

c 
o 

0 £ 


E § 
E ^ 


0 
-Q 
0 

0 _ 

0 0 
0 3 o 

a: o 8 


2 q- 


0 

c 

0 

c 

o 

CL 

E 

o 

o 

> > 
o > 

X 

cn 

0 T3 

— 0 

TD 

0 
-»— » 

CL 
0 
■Q 
< 


0 

O 

o 

0 

0 

< 


0 

c 

0 

c 

o 

CL 

E 

o 

o 

■a 

0 

'-c 

0 

o 

TD 

0 

-»— > 

0 

0 


<2 S 

flj a) 

c ^ 

o 

CD ■ 


0 

JZ 


0 

0 

5 0 
0-0 
i- 5^ 
O 


O 

0 

0 


c 
0 

E E 

0 9- 

D) O 
c 0 

> > 

0 

0 

0 0 


0 
~ 0 

CL “ 
CL 


0 


0 
0 
O 
0 

p "D 

_ o ^ 
0 0 01 


0 

4-> 

o 

0 

a. 

0 

0 


E 

o 


0 

3 

O 

0 


0 

3 

O 

£ 

0 

E 

0 

0 


O 

0 

'o' 


0 


O) 


LO 

o 

o 

CN 


(N 

I 

CN 


a, 

o 

c/o 

S' 

§ 

I 

8 






"D 

C 

.. -O^ 

C g 8 
0—0 

Q- o 
<o < £ 
o _2 a 
‘E ^ co 

3 CO C 
C “O O 
C C 4= 

E CO co 

4? O 
O c/) •— 

O CO i 

co £ E 

4-* ±i i= 

co > E 

Q > O 
““■op 

i *i 

CO 3 c 

" ° o 


o 

CD 

c 

c 

o 

o 

>* 

_co 

CL 


o3 


jQ D 


'v- 
Q) O 
CO 


CL 
< 

■o 

j; v 

<0 o 
O O 3 
C — W 

2 0 £ 

w (0 = 

c 42 ■§ 

<D C Q- 
C 0) -o 
O c t- 
Q.OC0 
C "O 

C c c 

O § 3 

O o co 


c 

o 


CD CO 
CO 


CD 

CD 


CD 

-C 

I- c 

CO o 


03 


E 

CO 

c 

"O 

■O 

c 

CO 


CO 



c 

CD 

O 

CO 

-i— » 

CO 0 

4-* i— 

c 
0 


c 

o 

Q. 

o I 

Q. O 

E g 

o co 0 

O ljI § 

0 0 1 — 
3 =5 o 

o- .2-^: 

C 3 ® 
D C Q. 

■ o 

c ■= -o 

$ 


0 

0 


0 

_Q 


o •«- 

■D 2 
0 C 
CL” 
O U) 


c 

0 


0 2 ^ 

> Q. 

0 


CO o 

.i& 

TO X 

O 0 

to y> 

0 to 

O 4= 

C C 
0 0 
'O O 
CO CO 


0 
~o 

TO 
"O 

c 
TO 

-4— > 

0 W 

£?□_ 
TO < 
0 
_c 


E 

TO 


O 


TO 

O 


TD 

0 
Q. 
O 

0 

0 > 
^ 0 
0 "O 


0 

E 

0 


LO 

o 

o 

<N 


7 

Cn 


Oh 
a j 
GO 

§ 

+ 

Q 

8 


Multiprocessor/System of Systems 

Rings of Functionality 




O) 


CD 

c 

ir 


.£ >> 

2 ac = 

cn £ c 
„„ o o 
CD -*£ (/) 

4— (0 1— 

O >, <D 
O CO CL 

□□□ 



CO 

0) 

> 

<0 


s i 

x £ 
2 -- 
o 
0) c 

1-2 

.2 "E 

> CT3 
CO 73 

JQ 5 

CO w 
CD m— 
D> O 

£ C 

o’= 

o 2 

c ° 

■= o 


0) 


0) 
<D 
CD P 
■O C 

C 2 


"U 

0) 

(1) 

c 


CD 


03 3 

c-° 

CD uT 

E o 

a) ^ 

If 

cl " 

E 0 ~ 

03 <D Q 
O J- U 

■O o — 
O^T 3 

o ■£ c 

•= O « 

3 « 

tSSSE 

< T3 < 


(/> JS 

5 -o 

5 w 
o5 = 

Q. © 
° o 

1 1 

o s - 

"S ° 

03 c 

O > 

~ </) 

(/) w 
CD *- 

O) o 

5S ^ 

0) c 

CD CD 

c g- 
CD E 
> o 

LU O 


(/> 

0) 

o 


CO 
CD 
O 
CD 03 

I" ~ 

| .8 

■6 E 
(0 0 

0 w 

<D ® 

3 £ 

1 ° 

O CD 
(0 <0 

c c 

o o 

E E 

E E 
o o 
o o 


o 

o£ 


c 

3 
*-» 
c 

<D 

E 

CD 
O) 

0 

c 

03 

E 

> T3 
c CD 
O £ c 
E .2 o 
« o "E 

E 0) 03 
CD O -C 

§a.£ 

r- 2Z (/) 

re Q> T 

o ■« © 

u> o "S 

' C 3 - 

O 

o 
CQ 


o 

O 


c n 

'l_ 

0) 

0 -o 

.i 5 

~ o 
•2 0 
E 3 

CD T5 
CD 0 

■2 £ 
"O c 
C <0 
03 0 

O) 3 
C “O 

'cL CD 

O </) 

O CO 
jr c /3 
Q- 0 


CO "O 

E ^ 

03 ro 

0 

-*-• c 

0 o 

o E 
ro o 

0 £ 
c 0 

CO 73 

E £ 


0 ) o 


CO 




c 

03 


CO 


"O 

CD 

CD 

Q_ 


c 

o 

E 


<g « o 

c 

CD ■ ■ 

CD 


CD 

o 

o 

_c 

C/3 

0 

-Q 

3 

O 


03 

O 

_Q 


OD 0 

o a 
o c 

"O ^ 

0 c 

_ 

E -o-§ 
o 0 5 
O C£ E 


“D 

0 

"O 

0 

0 

c 

0 

0 

~C/3 

0 


C ^ 
O CD 
0 "O 
»- 0 
0 0 
CL c 

V C0 

o 2 

^ Q_ 
0 W 
-+-> 
c - C - 
0 ,5> 
O qn 

0 ^ 
0 §> 

O 0 
CQ LL 


lo 

o 

o 

<N 


7 

On 


a. 


<u 

CO 


§ 


+ 





■B 

& 

m 


§ S’ 

ca e 

^ o 


.2 a 
2 

2 M 

T* o 
2 g 


(/) T3 

a c 

O LU 

I 


X 

© 


I 

"O 

c 

LU 


CODES +ISSS ’05, Sept. 19-21, 2005 


Status 




(/> 

+-» 

3 

£ 

X 

o 

CD 



CD 

O 

O 

CM 

)■ 

LL 

O 

tl 

0 

0 

O 

c 

o 

03 

L_ 

D) 

a) 


o 

CD 


TD 
CD 

-4— • 

o 03 

2 . 9 - 

Q_ O 


"D 

0 

CO 

03 

_Q 

LL? 

Q 


0 

£ 


> 

c 

LU 


0 

E 

CL 

o 

0 

> 

0 

Q 

TD 

0 
-*— < 

0 


CD 
(/) 

0 8 ) 


0 

_ 0 
9 - 03 . 9 - 
$o 
£ LU 

c cd 

0 P 


^ £ £ 
o 

E 


o 


"O 

c 

0 Q_ 

0 < 

0 ^ 
0 o 

o z: 

o 


o 

L_ 

o 
5 

"0 0 

-2 c 
CO o 


o 

0 

c 

0 

CL 

o 


co 


CODES +ISSS ’OS, Sept. 19-21, 2005 


